Objective: The use of bioabsorbable implants that would negate the need for subsequent removal could offer major clinical advantages for the fixation of fractures. However, previous bioabsorbable plates have had several issues with regard to clinical usage. The aims of this study were to compare the mechanical properties of novel bioabsorbable plates with those of titanium plates in a fracture model and to demonstrate the clinical results of these new plates for hand fractures. Materials and Methods: The first set of experiments compared the mechanical properties of bioabsorbable and titanium plates. Two types of bioabsorbable plates made of hydroxyapatite/poly-L-lactide (1/3-and 1/2-circle in crosssection) and two types of titanium plates (for 1.5-and 2.0mm screws) were tested. Each plate was fixed on a polyether ether ketone (PEEK) rod, which was transversely cut at its midsection. The second part of the studies demonstrated the clinical results of bioabsorbable plates used in 62 cases of 70 hand fractures including 39 metacarpal, 20 distal ulna, 5 distal radius, and 6 radial head fractures since July 2008. The mean age of the patients was 48.4 years (range, 13-89). The follow-up period ranged from 3 month to 4 years 9 months. Results: The bending strength and stiffness of 1/3-circle bioabsorbable plate constructs were comparable with those of titanium plates for 1.5-mm screws, and those of 1/2-circle bioabsorbable plates were comparable with those of titanium plates for 2.0-mm screws. The torsional strength of 1/2-circle bioabsorbable plates (mean ± standard deviation: 79.0 ± 7.9 N⋅cm) was significantly greater than that of titanium plates for 2.0-mm screws (56.7 ± 4.0 N⋅cm; P < .05). The nonunion rate was 2.9% (2 cases in radial head fractures/70 cases). About 4.3% (3/70 cases) was necessary for implant removal because of loose screws in 2 cases of metacarpal fractures and limited range of motion in 1 case of radial head fracture. For the consecutive cases with metacarpal fractures, there were no significant differences in 6-month postoperative clinical results between patients receiving bioabsorbable plates after July 2008 and titanium plates before July 2008 (267.0 ± 6.0 vs 250.0 ± 28.3 degrees of total range of active motion, and 92.7 ± 19.7 vs 86.4 ± 28.6% of contralateral grip strength). Conclusions: The bending strength, stiffness, and torsional strength of novel 1/3-or 1/2-circle bioabsorbable plates, when fixed on a PEEK rod, were comparable with those for titanium plates for 1.5-or 2.0-mm screws. The clinical study of bioabsorbable plates used in hand fractures revealed satisfactory results for union rate, range of motion, and grip strength. For metacarpal fractures, there were no significant differences in clinical results between bioabsorbable and titanium plates.
Functional Outcome and Complications of Open Reduction and Internal Fixation With Low-Profile Plates in Hand Fractures
Escobar Gonzalo Ezequiel 1 , Caloia Martin 1 , González Scotti Diego 1 , Nogueira Federico 1 , and Caloia Hugo 1 1 Hospital Universitario Austral, Buenos Aires, Argentina Introduction: Fractures of the metacarpals and phalanges are common injuries that account for up to 40% of upper extremity fractures. Such fractures occur in the age range between 10 and 40 years, are more common in men, and have a particular association with sports. Although conservative treatment is presented as an alternative therapy, the results are not always satisfactory. Plate fixation has demonstrated superior over other surgical methods in repeated biomechanical and clinical studies. There has been published literature that proves low-profile plates have even fewer complications than other surgical techniques that are less aggressive such as percutaneous pinning. The aim of this study is the retrospective evaluation of the clinical results and complications of patients with fractures of metacarpals and phalanges treated by open reduction internal fixation with low-profile plates. Materials and Methods: A retrospective review of the patient database for the period 2003-2014 was performed. Seventy-two patients who met the inclusion criteria were obtained. We identified 62 male and 14 female patients. The average age was 30.62 years (range, 15-58 years) . An injury in the dominant hand was identified in 34 patients. For metacarpal fractures, a dorsal metacarpal approach over the affected bone was performed. A longitudinal incision is made on the periosteum, with the aim of preserving bone vascularity. The plate was placed dorsally. In the case of fractures of the proximal phalanx, a dorsolateral approach was performed. Bone was exposed through a longitudinal approach on the periosteum. The plate was placed dorsolateral in all cases. Additional compression screws were placed as needed according to the fracture type. The immediate postoperative period includes a wound coverage with padded bandages associated with immobilization antebrachiopalmar in intrinsic plus position. Passive motion and active immobilization were initiated at first and third week, respectively. Results: The final range of motion as rated by Duncan was grade I in 42 patients, grade II in 16 patients, grade III in 11 patients, and grade IV in 3 patients. The proportion of grip strength averaged 81.3% compared with the contralateral side. The time to fracture healing was 2.3 months. Complications were described: 4 cases of hypertrophic scar and keloid, 2 cases of complex regional pain syndrome, 6 cases of delayed union, 1 patient had a case of refracture. No cases of infection associated with osteosynthesis material were observed. We found that fractures in nondominant hand, intra-articular fractures, and delay in surgical treatment are associated with poorer functional outcomes (P < .05). Conclusion: The low-profile plates are valid for the treatment for metacarpal and phalangeal fractures. Progress in implant design has reduced the complications attributed to the material. However, the range of mobility and functional end complications depend largely on the presence or absence of factors associated with the patient, the fracture, and the circumstances. In this study, we have shown that the presence of lesions in nondominant hand, the intra-articular commitment, and delayed surgical treatment are factors associated to low-end range of functional mobility.
V Advancement Flap for Fingertip Injury Preventing Necrosis and Hook Nail Deformity
Jung Eun Lee l , Young Ho Lee 2 , Jin Rok Oh 1 , and Goo Hyun Baek 2 1 Wonju College of Medicine, Yonsei University, Korea 2 College of Medicine, Seoul National University, Korea Objectives: V-Y advancement flap has been a reliable method to reconstruct fingertip defect, since described by Tranquilli-Leali originally in 1935 and popularized by Atasoy later in 1970. But flap necrosis and hook nail deformity due to suture line tension have been pointed out as relatively common complications in V-Y advancement flap for fingertip reconstruction. Concern about this problems, several authors have been described a modification of this technique. The aim of this study was to describe our modification of V advancement flap based on V-Y concept and to review the outcome of this procedure for fingertip amputation in 28 patients. Materials and Methods: This study was conducted from January 2006 to February 2014 and involved 28 consecutive patients (20 men and 8 women; 30 fingertip amputations) with fingertip injury that were treated operatively with the same procedure. All patients with a fingertip defect of more than 1.0 cm 2 in area from the tip to lunula were included in this study. The causes of injuries were crushing with or without avulsion in 21, amputation with sharp laceration in 8, and human bite in 1. Twenty-seven injuries were transverse or dorsal oblique type and 3 were mild volar oblique type. According to Allen's classification, 18 cases were type 2, 11 were type 3, and 1 was type 1. To allow for a tension-free closure, the proximal incision was left unclosed to heal by secondary intension. In addition, the distal nail bed was supported and maintained eversion against base of the flap with a minimal number of horizontal mattress sutures, and there was no suture crossing over the top to prevent hook nail deformity. Postoperatively, dressing changes were performed once daily for 3 or 4 weeks until reepithelialization was observed. Results: The mean age of the patients was 43.6 years (range, 24-65 years). The average follow-up periods was 15 months (range, 12-37 months). All patients underwent objective and subjective assessment at 6 and 12 months routinely and at final follow-up. At final follow-up, all flap healed uneventfully. In objective evaluation with Semmes-Weinstein monofilaments test, 24 cases recognized the 2.83 monofilament (0.07 g), 6 cases recognized the 3.61 monofilament (0.4 g). In static 2-point discrimination test, the mean values were 4.61 mm in injured finger and 4.00 mm in contralateral finger. None of the patients developed a noticeable hook nail deformity. None of the patients complained of hypersensitive digit. However, 3 patients had some residual short nails and 2 patients had mild nail ridges. Patients' subject rating of the outcome was recorded: "excellent," "good," "fair," and "poor." Excellent or good results were achieved in 28 cases. Two cases had fair results and none of the patients had a poor result. Conclusions: This modified V advancement flap technique, when properly designed and executed, can minimize morbidity and successfully results in good wound healing without necrosis and hook nail deformity for fingertip injury.
Catastrophic Hand Injuries in Children
Carlos Gargollo 1 , Javier Lopez 1 , and Francisco Ferreira 1 1 Hospital Angeles del Pedregal, Mexico City, Mexico Objective: Catastrophic injuries of the hand are devastating and often lead to a significant functional and psychosocial disability. These injuries usually affect most hand structures (skin, soft tissues, bones, and joints) and compromise the function of the hand. The treatment objectives in these injuries are, in order of importance, save the life, save the limb, and restore the function. The initial care is one of the most important aspects in the treatment of catastrophic injuries of the hand. The general principles of management are debride devitalized tissue, restore the vascularization, provide rigid skeletal fixation, repair or reconstruct all damaged structures, and provide adequate soft tissue coverage. The concept of useful hand meets the following requirements: have at least 3 fingers of normal length, have at least proximal interphalangeal joint motion of the fingers, have near normal sensitivity, and have a functional opposing thumb or finger. Catastrophic injuries are not common in the pediatric population, but when they occur, they are often not properly managed. Around the world, many of the patients who suffer catastrophic injuries in the hand receive only skin
